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(54) SEMICONDUCTOR DEVICE FOR COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device for communication equipment where a hole 
accumulation in a channel layer of HFET is controlled to 
stabilize characteristics, improve a breakdown voltage 
and enables high-speed drive. 
SOLUTION: The semiconductor device for 
communication equipment has an HFET structure and 
comprises an InP substrate, a buffer layer and a spacer 
layer made of InAIAs, and a channel layer made of 
InGaAsPN between the buffer and spacer layers. 
Concentrations of P and N injected into the channel 
layer are controlled to optimize a band structure so that Jkzi&&&jem-- 
a two-dimensional electron gas improved in its mobility 
and concentrated in its carrier density is generated and 
ionization due to a ionization collision is suppressed 
when it is driven. Holes generated in the channel layer 
are easily removed since the amount of band 
discontinuity at the end of a valence band of a 
heterojunction face is small, which improves the 
breakdown voltage and enables the high- speed drive. 
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8413^ y— *ffl«4 1 2±tcts;tt^^y-^m 

S410i, KK^**4 1 3co_b(C^tt^^rb 
^>m<i4 0 9$rittl/^ e £7c, /^y7rl40 
2, ft^^l4 0 3 f ^^-ti4 0 4, /^7I4 
0 6^^^^ 7/14 0 Tfi^^tlMBE^CVD 

11 I n PS«4 0 1 luft^S^SHTl^. ft*3, h> 
-<>ti4 0 9&U*V~ *mi&4 1 Oli^lCAuGe/ 
Ni*H4otfc»), KKy««4 13ty-7« 
«4 1 2i:^tL^ilt"^ y^^LT^5o HFET 
COig»j^(Cfi % ^rty7^ft*/Ul4 0 3O^^^ 
~lHl4 0 4<tCO#®tt£tcgmU -^TCm^-^^4 
08^Ca o rcoi:^, HliKK>«i4 0 9^ 
bWlc K W >»«4 1 3 -»5c*^F^^ 4 0 8, V 
-^fi«4 12, y-^m^4 1 0<DMi&$;mtlZ> o 

[0 0 5 6] *miMJ&m<DH F E T &fg 1 (DmMMm<D 
HFETiftftoTV^tt, f-t^l4 0 3(7)« 
P>^NdS»P*5?), I nGaAs PNt4ot^5^ 
-CfcSo i^T(C % ft^l4 0 3 coa^ctCN^^D^Tc 

[0 0 5 7] B5lt M4\z^*mmj&m\z&z>HF 

ETC0V-V«SlC*5*t53i*/U=¥— IrIEI 
fi, MI4 l l Jc«JE3ft5Bl^D$ttfe*tl8S:^L-C 

[0 0 5 8] £i\ *Hft^iCOHFET^^HF 
ET^^oT^6(7)(t PtNtS:i(At5:i-C, 
^*Ar^^8 4 0 3 b<y77l4 0 2 k CO|?.®tCjott -5 
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10 0 5 91 *fc, fflOXJfcJBMictti^^ PwjB 
< 4oTt*i(, ^SifeJBfliWH FETKfcKT 

*>. ****J!OHFET»c*j^-cii. m^O^ + i/u 

-i4. mx-r^ptNiDmmirtswi-r^zttzx*) & 

-*®MS:ji|iifcHFETiS|l5fl5. * 20 

»»HIOHFETtt. *-^*»**Lfc»*Jct ^ 
t^84 0 3rtlCf«U:<<*oTV>5©f < 

100 6 0] ^<0«fc5fc, f + ^H4 0 3ClnGa 
AsPICN^D^rtlCJ;.?, IlOlWlWHF 

*>l nGa As^fflUfc»^ilJt^ T i £< ^ 5o rco 

^ffl**4t«*0!nGaA,ft«)8LmJ:!l 30 
^ KTiKttf ©ft*** < KWJfij j, 

»-0. 77eVgi^i L< ,^ WltCi 
L<. K^F5ia*/3<D«tl4*-/P^^| C ^ Tt 
_[0 0 6 1 ] fcfc, 5^,1^4 0 3.0>tt|f «i|0>* 

7ri§4 0 2t (omahi^j^-ma c^<> b-*m 

M8f$4 1 llc*ffi«rft*nf afcfc^-yuroaattfc- so 



I 0 0 6 2 J ^^JSSiffJdWH K l£ TlJ. ft ft*,* 

4 03^ y77 i40 2i WjHiBCCtilt 6 fiftm 

*ii«i«H F ETtllft^H4o 3 <P« P 
0. 4 e ViiUnTNfcS,. 

[0 0 6 3] «±l=«9lUfcJ:5K:, F 
ET(C*5^TI4. InGaAsPN^t^iifJ 

y 7M«titAN-e 1 1 1 K»»**rt,± l mat 

**lfcHFETi!HaiH5. 
[0 0 6 4] **lfi»||lc*J^Ttt, ^+*,Hf 

4 0 3WWi;I nGaAsPNMi^tttii: 

4 0 3 ©*ro tt I n trtttrlll-vaift^T 
*>tltt H < . ^sjx.fiG a Sr^JB-fr-f lc I n A s P N t L 
Sb«r*I*TI nPSbNiLTUK *>S^ 
I4P<C«^TS b^rfflvxr I nGa As SbNirLfc 
9, AI*rJB^TInAlA.NfcUTt,K±o*i» 

W*K, ^ y 7 7 i4 0 2M^ fi404fflW 
f4. 4 0 3 J; OVty K^-y „ 

77§4 ° 2W^-ti4 0 4©»Wl42^t*4 

[0 0 6 5] *fc, ^-fl4 0 4, ?N««SaiJ|4 
0 5S^J7|4 0 6t7>ftfc9Ri^ J n A .j B 4 o 3<0 

[0 0 6 6] 

ic i n^A s **tnnm-m{t*m*mt*iDto p& 
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[H 1 1 *«W<0«1 OlMCi^HFET^t 

[HI 2 ] 15 1 0D9lttl^|B(cft6HF ETWi 1 (C^i-II 
-lH»lc*jit*3c*yu^— KB 
[El 3] ffci 0>glB6JKtt(Z«*H.FETwaSJB«Sr^-r 

[HI 4] **WOJB2 0*lt«»C«6HFET*r^i- 

ID 5] *2 0H16Jgffi(c«5HFET<OV-Vj|ftlc:*J*t 
53i^/U^r— KB "CAS. 
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